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<210> 1 

<211> 5500 

<212> DNA 

<213> pPJV2002 plasmici 



<400> 1 

gacgaaaggg 

cttagacgtc 

tctaaataca 

aatattgaaa 

ttgcggcatt 

ctgaagat ca 

tccttgagag 

tatgtggcgc 

actattctca 

gcatgacagt 

acttacttct 

gggatcatgt 

acgagcgtga 

gcgaactact 

ttgcaggacc 

gagccggtga 

cccgtatcgt 

agatcgctga 

catatatact 

tcctttttga 

cagaccccgt 

gctgcttgca 

taccaactct 

ttctagtgta 

tcgctctgct 

ggttggactc 

cgtgcacaca 

agcattgaga 

gcagggtcgg 

atagtcctgt 

gggggcggag 

gctggcctt t 

ttaccgcctt 

cagtgagcga 

cgattcatta 

acgcaattaa 

cggctcgtat 



cctcgtgata 
aggtggcact 
ttcaaatatg 
aaggaagagt 
ttgccttcct 
gttgggtgca 
ttttcgcccc 
ggtattatcc 
gaatgacttg 
aagagaatta 
gacaacgatc 
aactcgcctt 
caccacgatg 
tactctagct 
acttctgcgc 
gcgtgggtct 
agttatctac 
gataggtgcc 
ttagattgat 
taatctcatg 
agaaaagatc 
aacaaaaaaa 
ttttccgaag 
gccgtagtta 
aatcctgtta 
aagacgatag 
gcccagcttg 
aagcgccacg 
aacaggagag 
cgggtttcgc 
cctatggaaa 
tgctcacatg 
tgagtgagct 
ggaagcggaa 
atgcagctgg 
tgtgagttag 
gttgtgtgga 



cgcctatttt 
tttcggggaa 
tatccgctca 
atgagtattc 
gtttttgctc 
cgagtgggtt 
gaagaacgtt 
cgtattgacg 
gttgagtact 
tgcagtgctg 
ggaggaccga 
gatcgttggg 
cctgtagcaa 
tcccggcaac 
tcggcccttc 
cgcggtatca 
acgacgggga 
tcactgatta 
ttaaaacttc 
accaaaatcc 
aaaggatctt 
ccaccgctac 
gtaactggct 
ggccaccact 
ccagtggctg 
ttaccggata 
gagcgaacga 
cttcccgaag 
cgcacgaggg 
cacctctgac 
aacgccagca 
ttctttcctg 
gataccgctc 
gagcgcccaa 
cacgacaggt 
ctcactcatt 
attgtgagcg 



tataggttaa 
atgtgcgcgg 
tgagacaata 
aacatttccg 
acccagaaac 
acatcgaact 
ttccaatgat 
ccgggcaaga 
caccagtcac 
ccataaccat 
aggagctaac 
aaccggagct 
tggcaacaac 
aattaataga 
cggctggctg 
ttgcagcact 
gtcaggcaac 
agcattggta 
atttttaatt 
cttaacgtga 
cttgagatcc 
cagcggtggt 
tcagcagagc 
tcaagaactc 
ctgccagtgg 
aggcgcagcg 
cctacaccga 
ggagaaaggc 
agcttccagg 
ttgagcgtcg 
acgcggcctt 
cgttatcccc 
gccgcagccg 
tacgcaaacc 
ttcccgactg 
aggcacccca 
gataacaatt 



tgtcatgata 
aacccctatt 
accctgataa 
tgtcgccctt 
gctggtgaaa 
ggatctcaac 
gagcactttt 
gcaactcggt 
agaaaagcat 
gagtgataac 
cgcttttttg 
gaatgaagcc 
gttgcgcaaa 
ctggatggag 
gtttattgct 
ggggccagat 
tatggatgaa 
actgtcagac 
taaaaggatc 
gttttcgttc 
tttttttctg 
ttgtttgccg 
gcagatacca 
tgtagcaccg 
cgataagtcg 
gtcgggctga 
actgagatac 
ggacaggtat 
gggaaacgcc 
atttttgtga 
tttacggttc 
tgattctgtg 
aacgaccgag 
gcctctcccc 
gaaagcgggc 
ggctttacac 
tcacacagga 



ataatggttt 
tgtttatttt 
atgcttcaat 
attccctttt 
gtaaaagatg 
agcggtaaga 
aaagttctgc 
cgccgcatac 
cttacggatg 
actgcggcca 
cacaacatgg 
ataccaaacg 
ctattaactg 
gcggataaag 
gataaatctg 
ggtaagccct 
cgaaatagac 
caagtttact 
taggtgaaga 
cactgagcgt 
cgcgtaatct 
gatcaagagc 
aatactgtcc 
cctacatacc 
tgtcttaccg 
acggggggtt 
ctacagcgtg 
ccggtaagcg 
tggtatcttt 
tgctcgtcag 
ctggcctttt 
gataaccgta 
cgcagcgagt 
gcgcgttggc 
agtgagcgca 
tttatgcttc 
aacagctatg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
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accatgatta cgccaagcta gtcgacataa atcaatattg gctattggcc attgcatacg 2280 

ttgtatctat atcataatat gtacatttat attggctcat gtccaatatg accgccatgt 2340 

tgacattgat tattgactag ttattaatag taatcaatta cggggtcatt agttcatagc 2400 

ccatatatgg agttccgcgt tacataactt acggtaaatg gcccgcctcg tgaccgccca 24 60 

acgacccccg cccattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga 2520 

ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcccacttg gcagtacatc 2580 

aagtgtatca tatgccaagt ccggccccct attgacgtca atgacggtaa atggcccgcc 2640 

tggcattatg cccagtacat gaccttacgg gactttccta cttggcagta catctacgta 2700 

ttagtcatcg ctattaccat ggtgatgcgg ttttggcagt acaccaatgg gcgtggatag 2760 

cggtttgact cacggggatt tccaagtctc caccccattg acgtcaatgg gagtttgttt 2820 

tggcaccaaa atcaacggga ctttccaaaa tgtcgtaata accccgcccc gttgacgcaa 2880 

atgggcggta ggcgtgtacg gtgggaggtc tatataagca gagctcgttt agtgaaccgt 2940 

cagatcgcct ggagacgcca tccacgctgt tttgacctcc atagaagaca ccgggaccga 3000 

tccagcctcc gcggccggga acggtgcatt ggaacgcgga ttccccgtgc caagagtgac 3060 

gtaagtaccg cctatagact ctataggcac acccctttgg ctcttatgca tgctatactg 3120 

tttttggctt ggggcctata cacccccgct ccttatgcta taggtgatgg tatagcttag 3180 

cctataggtg tgggttattg accattattg accactcccc tattggtgac gatactttcc 3240 

attactaatc cataacatgg ctctttgcca caactatctc tattggctat atgccaatac 3300 

tctgtccttc agagactgac acggactctg tatttttaca ggatggggtc ccatttatta 3360 

tttacaaatt cacatataca acaacgccgt cccccgtgcc cgcagttttt attaaacata 3420 

gcgtgggatc tccacgcgaa tctcgggtac gtgttccgga catgggctct tctccggtag 3480 

cggcggagct tccacatccg agccctggtc ccatgcctcc agcggctcat ggtcgctcgg 354 0 

cagctccttg ctcctaacag tggaggccag acttaggcac agcacaatgc ccaccaccac 3600 

cagtgtgccg cacaaggccg tggcggtagg gtatgtgtct gaaaatgagc tcggagattg 3660 

ggctcgcacc gtgacgcaga tggaagactt aaggcagcgg cagaagaaga tgcaggcagc 3720 

tgagttgttg tattctgata agagtcagag gtaactcccg ttgcggtgct gttaacggtg 3780 

gagggcagtg tagtctgagc agtactcgtt gctgccgcgc gcgccaccag acataatagc 384 0 

tgacagacta acagactgtt cctttccatg ggtcttttct gcagtcaccg tccaagcttg 3900 

caatcatgga tgcaatgaag agagggctct gctgtgtgct gctgctgtgt ggagcagtct 3960 

tcgtttcggc tagcaatgat gataagttat atcgggcaga ttctagacct cctgatgaaa 4020 

taaagcagtc aggtggtctt atgccaagag gacagagtga gtactttgac cgaggtactc 4080 

aaatgaatat caacctttat gatcatgcaa gaggaactca gacgggattt gttaggcacg 4140 

atgatggata tgtttccacc tcaattagtt tgagaagtgc ccacttagtg ggtcaaacta 4200 

tattgtctgg tcattctact tattatatat atgttatagc cactgcaccc aacatgttta 4260 

acgttaatga tgtattaggg gcatacagtc ctcatccaga tgaacaagaa gtttctgctt 4320 

taggtgggat tccatactcc caaatatatg gatggtatcg agttcatttt ggggtgcttg 4380 

atgaacaatt acatcgtaat aggggctaca gagatagata ttacagtaac ttagatattg 4440 

ctccagcagc agatggttat ggattggcag gtttccctcc ggagcataga gcttggaggg 4500 

aagagccgtg gattcatcat gcaccgccgg gttgtgggaa tgctccaaga tcatcgatga 4560 

gtaatacttg cgatgaaaaa acccaaagtc taggtgtaaa attccttgac. gaataccaat 4620 

ctaaagttaa aagacaaata ttttcaggct atcaatctga tattgataca cataatagaa 4 680 

ttaaggatga attatgagga tcctcgcaat ccctaggagg attaggcaag ggcttgagct 4740 

cacgctcttg tgagggacag aaatacaatc aggggcagta tatgaatact ccatggagaa 4800 

acccagatct acgtatgatc agcctcgact gtgccttcta gttgccagcc atctgttgtt 4860 

tgcccctccc ccgtgccttc cttgaccctg gaaggtgcca ctcccactgt cctttcctaa 4 920 

taaaatgagg aaattgcatc gcattgtctg agtaggtgtc attctattct ggggggtggg 4 980 

gtggggcagg acagcaaggg ggaggattgg gaagacaata gcaggcatgc tggggatgcg 504 0 

gtgggctcta tggcttctga ggcggaaaga accagctggg gctcgacagc tcgactctag 5100 

aattcactgg ccgtcgtttt acaacgtcgt gactgggaaa accctggcgt tacccaactt 5160 

aatcgccttg cagcacatcc ccctttcgcc agctggcgta atagcgaaga ggcccgcacc 5220 

gatcgccctt cccaacagtt gcgcagcctg aatggcgaat ggcgcctgat gcggtatttt 5280 

ctccttacgc atctgtgcgg tatttcacac cgcatatggt gcactctcag tacaatctgc 5340 

tctgatgccg catagttaag ccagccccga cacccgccaa cacccgctga cgcgccctga 5400 

cgggcttgtc tgctcccggc atccgcttac agacaagctg tgaccgtctc cgggagctgc 5460 

atgtgtcaga ggttttcacc gtcatcaccg aaacgcgcga 5500 

<210> 2 
<211> 5089 
<212> DNA 

<213> pPJV2003 plasmid 
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<400> 2 

gacgaaaggg cctcgtgata cgcctatttt tataggttaa tgtcatgata ataatggttt 60 

cttagacgtc aggtggcact tttcggggaa atgtgcgcgg aacccctatt tgtttatttt 120 

tctaaataca ttcaaatatg tatccgctca tgagacaata accctgataa atgcttcaat 180 

aatattgaaa aaggaagagt atgagtattc aacatttccg tgtcgccctt attccctttt 240 

ttgcggcatt ttgccttcct gtttttgctc acccagaaac gctggtgaaa gtaaaagatg 300 

ctgaagatca gttgggtgca cgagtgggtt acatcgaact ggatctcaac agcggtaaga 360 

tccttgagag ttttcgcccc gaagaacgtt ttccaatgat gagcactttt aaagttctgc 420 

tatgtggcgc ggtattatcc cgtattgacg ccgggcaaga gcaactcggt cgccgcatac 480 

actattctca gaatgacttg gttgagtact caccagtcac agaaaagcat cttacggatg 540 

gcatgacagt aagagaatta tgcagtgctg ccataaccat gagtgataac actgcggcca 600 

acttacttct gacaacgatc ggaggaccga aggagctaac cgcttttttg cacaacatgg 660 

gggatcatgt aactcgcctt gatcgttggg aaccggagct gaatgaagcc ataccaaacg 720 

acgagcgtga caccacgatg cctgtagcaa tggcaacaac gttgcgcaaa ctattaactg 780 

gcgaactact tactctagct tcccggcaac aattaataga ctggatggag gcggataaag 840 

ttgcaggacc acttctgcgc tcggcccttc cggctggctg gtttattgct gataaatctg 900 

gagccggtga gcgtgggtct cgcggtatca ttgcagcact ggggccagat ggtaagccct 960 

cccgtatcgt agttatctac acgacgggga gtcaggcaac tatggatgaa cgaaatagac 1020 

agatcgctga gataggtgcc tcactgatta agcattggta actgtcagac caagtttact 1080 

catatatact ttagattgat ttaaaacttc atttttaatt taaaaggatc taggtgaaga 1140 

tcctttttga taatctcatg accaaaatcc cttaacgtga gttttcgttc cactgagcgt 1200 

cagaccccgt agaaaagatc aaaggatctt cttgagatcc tttttttctg cgcgtaatct 1260 

gctgcttgca aacaaaaaaa ccaccgctac cagcggtggt ttgtttgccg gatcaagagc 1320 

taccaactct ttttccgaag gtaactggct tcagcagagc gcagatacca aatactgtcc 1380 

ttctagtgta gccgtagtta ggccaccact tcaagaactc tgtagcaccg cctacatacc 1440 

tcgctctgct aatcctgtta ccagtggctg ctgccagtgg cgataagtcg tgtcttaccg 1500 

ggttggactc aagacgatag ttaccggata aggcgcagcg gtcgggctga acggggggtt 1560 

cgtgcacaca gcccagcttg gagcgaacga cctacaccga actgagatac ctacagcgtg 1620 

agcattgaga aagcgccacg cttcccgaag ggagaaaggc ggacaggtat ccggtaagcg 1680 

gcagggtcgg aacaggagag cgcacgaggg agcttccagg gggaaacgcc tggtatcttt 1740 

atagtcctgt cgggtttcgc cacctctgac ttgagcgtcg atttttgtga tgctcgtcag 1800 

gggggcggag cctatggaaa aacgccagca acgcggcctt tttacggttc ctggcctttt 1860 

gctggccttt tgctcacatg ttctttcctg cgttatcccc tgattctgtg gataaccgta 1920 

ttaccgcctt tgagtgagct gataccgctc gccgcagccg aacgaccgag cgcagcgagt 1980 

cagtgagcga ggaagcggaa gagcgcccaa tacgcaaacc gcctctcccc gcgcgttggc 2040 

cgattcatta atgcagctgg cacgacaggt ttcccgactg gaaagcgggc agtgagcgca 2100 

acgcaattaa tgtgagttag ctcactcatt aggcacccca ggctttacac tttatgcttc 2160 

cggctcgtat gttgtgtgga attgtgagcg gataacaatt tcacacagga aacagctatg 2220 

accatgatta cgccaagcta gtcgacataa atcaatattg gctattggcc attgcatacg 2280 

ttgtatctat atcataatat gtacatttat attggctcat gtccaatatg accgccatgt 2340 

tgacattgat tattgactag ttattaatag taatcaatta cggggtcatt agttcatagc 2400 

ccatatatgg agttccgcgt tacataactt acggtaaatg gcccgcctcg tgaccgccca 2460 

acgacccccg cccattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga 2520 

ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcccacttg gcagtacatc 2580 

aagtgtatca tatgccaagt ccggccccct attgacgtca atgacggtaa atggcccgcc 2640 

tggcattatg cccagtacat gaccttacgg gactttccta cttggcagta catctacgta 2700 

ttagtcatcg ctattaccat ggtgatgcgg ttttggcagt acaccaatgg gcgtggatag 2760 

cggtttgact cacggggatt tccaagtctc caccccattg acgtcaatgg gagtttgttt 2820 

tggcaccaaa atcaacggga ctttccaaaa tgtcgtaata accccgcccc gttgacgcaa 2880 

atgggcggta ggcgtgtacg gtgggaggtc tatataagca gagctcgttt agtgaaccgt 2940 

cagatcgcct ggagacgcca tccacgctgt tttgacctcc atagaagaca ccgggaccga 3000 

tccagcctcc gcggccggga acggtgcatt ggaacgcgga ttccccgtgc caagagtgac 3060 

gtaagtaccg cctatagact ctataggcac acccctttgg ctcttatgca tgctatactg 3120 

tttttggctt ggggcctata cacccccgct ccttatgcta taggtgatgg tatagcttag 3180 

cctataggtg tgggttattg accattattg accactcccc tattggtgac gatactttcc 3240 

attactaatc cataacatgg ctctttgcca caactatctc tattggctat atgccaatac 3300 

tctgtccttc agagactgac acggactctg tatttttaca ggatggggtc ccatttatta 3360 

tttacaaatt cacatataca acaacgccgt cccccgtgcc cgcagttttt attaaacata 3420 

gcgtgggatc tccacgcgaa tctcgggtac gtgttccgga catgggctct tctccggtag 3480 

cggcggagct tccacatccg agccctggtc ccatgcctcc agcggctcat ggtcgctcgg 354 0 

cag.ctccttg ctcctaacag tggaggccag acttaggcac agcacaatgc ccaccaccac 3600 



4 



cagtgtgccg 
ggctcgcacc 
tgagttgttg 
gagggcagtg 
tgacagacta 
caatcatgga 
tcgtttcggc 
aaatatatac 
agatggctat 
aacatataga 
atcttactga 
ttgccgcaat 
gcttgagctc 
catggagaaa 
tctgttgttt 
ctttcctaat 
gggggtgggg 
ggggatgcgg 
cgactctaga 
acccaactta 
gcccgcaccg 
cggtattttc 
acaatctgct 
gcgccctgac 
gggagctgca 



cacaaggccg 
gtgacgcaga 
tattctgata 
tagtctgagc 
acagactgtt 
tgcaatgaag 
tagcacacct 
gctaaatgat 
cattactttt 
ttcacaaaaa 
agctaaagtc 
tagtatggca 
acgctcttgt 
cccagatcta 
gcccctcccc 
aaaatgagga 
tggggcagga 
tgggctctat 
attcactggc 
atcgccttgc 
atcgcccttc 
tccttacgca 
ctgatgccgc 
gggcttgtct 
tgtgtcagag 



tggcggtagg 
tggaagactt 
agagtcagag 
agtactcgtt 
cctttccatg 
agagggctct 
caaaatatta 
aagatatttt 
aagaatggtg 
aaagcgattg 
gaaaagttat 
aattaaggat 
gagggacaga 
cgtatgatca 
cgtgccttcc 
aattgcatcg 
cagcaagggg 
ggcttctgag 
cgtcgtttta 
agcacatccc 
ccaacagttg 
tctgtgcggt 
atagttaagc 
gctcccggca 
gttttcaccg 



gtatgtgtct 
aaggcagcgg 
gtaactcccg 
gctgccgcgc 
ggtcttttct 
gctgtgtgct 
ctgatttgtg 
cgtatacaga 
caatttttca 
aaaggatgaa 
gtgtatggaa 
cctcgcaatc 
aatacaatca 
gcctcgactg 
ttgaccctgg 
cattgtctga 
gaggattggg 
gcggaaagaa 
caacgtcgtg 
cctttcgcca 
cgcagcctga 
atttcacacc 
cagccccgac 
tccgcttaca 
tcatcaccga 



gaaaatgagc 
cagaagaaga 
ttgcggtgct 
gcgccaccag 
gcagtcaccg 
gctgctgtgt 
tgcagaatac 
atctctagct 
agtagaagta 
ggataccctg 
taataaaacg 
cctaggagga 
ggggcagtat 
tgccttctag 
aaggtgccac 
gtaggtgtca 
aagacaatag 
ccagctgggg 
actgggaaaa 
gctggcgtaa 
atggcgaatg 
gcatatggtg 
acccgccaac 
gacaagctgt 
aacgcgcga 



tcggagattg 
tgcaggcagc 
gttaacggtg 
acataatagc 
tccaagcttg 
ggagcagtct 
cacaacacac 
ggaaaaagag 
ccaggtagtc 
aggattgcat 
cctcatgcga 
ttaggcaagg 
atgaatactc 
ttgccagcca 
tcccactgtc 
ttctattctg 
caggcatgct 
ctcgacagct 
ccctggcgtt 
tagcgaagag 
gcgcctgatg 
cactctcagt 
acccgctgac 
gaccgtctcc 



3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5089 



<210> 3 

<211> 5488 

<212> DNA 

<213> pPJV2006 plasmid 



<400> 3 

gacgaaaggg 

cttagacgtc 

tctaaataca 

aatattgaaa 

ttgcggcatt 

ctgaagatca 

tccttgagag 

tatgtggcgc 

actattctca 

gcatgacagt 

acttacttct 

gggatcatgt 

acgagcgtga 

gcgaactact 

ttgcaggacc 

gagccggtga 

cccgtatcgt 

agatcgctga 

catatatact 

tcctttttga 

cagaccccgt 

gctgcttgca 

taccaactct 

ttctagtgta 

tcgctctgct 

ggttggactc 

cgtgcacaca 

agcattgaga 

gcagggtcgg 



cctcgtgata 
aggtggcact 
ttcaaatatg 
aaggaagagt 
ttgccttcct 
gttgggtgca 
ttttcgcccc 
ggtattatcc 
gaatgacttg 
aagagaatta 
gacaacgatc 
aactcgcctt 
caccacgatg 
tactctagct 
acttctgcgc 
gcgtgggtct 
agttatctac 
gataggtgcc 
ttagattgat 
taatctcatg 
agaaaagatc 
aacaaaaaaa 
ttttccgaag 
gccgtagtta 
aatcctgtta 
aagacgatag 
gcccagcttg 
aagcgccacg 
aacaggagag 



cgcctatttt 
tttcggggaa 
tatccgctca 
atgagtattc 
gtttttgctc 
cgagtgggtt 
gaagaacgtt 
cgtattgacg 
gttgagtact 
tgcagtgctg 
ggaggaccga 
gatcgttggg 
cctgtagcaa 
tcccggcaac 
tcggcccttc 
cgcggtatca 
acgacgggga 
tcactgatta 
ttaaaacttc 
accaaaatcc 
aaaggatctt 
ccaccgctac 
gtaactggct 
ggccaccact 
ccagtggctg 
ttaccggata 
gagcgaacga 
cttcccgaag 
cgcacgaggg 



tataggttaa 
atgtgcgcgg 
tgagacaata 
aacatttccg 
acccagaaac 
acatcgaact 
ttccaatgat 
ccgggcaaga 
caccagtcac 
ccataaccat 
aggagctaac 
aaccggagct 
tggcaacaac 
aattaataga 
cggctggctg 
ttgcagcact 
gtcaggcaac 
agcattggta 
atttttaatt 
cttaacgtga 
cttgagatcc 
cagcggtggt 
tcagcagagc 
tcaagaactc 
ctgccagtgg 
aggcgcagcg 
cctacaccga 
ggagaaaggc 
agcttccagg 



tgtcatgata 
aacccctatt 
accctgataa 
tgtcgccctt 
gctggtgaaa 
ggatctcaac 
gagcactttt 
gcaactcggt 
agaaaagcat 
gagtgataac 
cgcttttttg 
gaatgaagcc 
gttgcgcaaa 
ctggatggag 
gtttattgct 
ggggccagat 
tatggatgaa 
actgtcagac 
taaaaggatc 
gttttcgttc 
tttttttctg 
ttgtttgccg 
gcagatacca 
tgtagcaccg 
cgataagtcg 
gtcgggctga 
actgagatac 
ggacaggtat 
gggaaacgcc 



ataatggttt 
tgtttatttt 
atgcttcaat 
attccctttt 
gtaaaagatg 
agcggtaaga 
aaagttctgc 
cgccgcatac 
cttacggatg 
actgcggcca 
cacaacatgg 
ataccaaacg 
ctattaactg 
gcggataaag 
gataaatctg 
ggtaagccct 
cgaaatagac 
caagtttact 
taggtgaaga 
cactgagcgt 
cgcgtaatct 
gatcaagagc 
aatactgtcc 
cctacatacc 
tgtcttaccg 
acggggggtt 
ctacagcgtg 
ccggtaagcg 
tggtatcttt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
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atagtcctgt cgggtttcgc cacctctgac ttgagcgtcg atttttgtga tgctcgtcag 1800 

gggggcggag cctatggaaa aacgccagca acgcggcctt tttacggttc ctggcctttt 18 60 

gctggccttt tgctcacatg ttctttcctg cgttatcccc tgattctgtg gataaccgta 1920 

ttaccgcctt tgagtgagct gataccgctc gccgcagccg aacgaccgag cgcagcgagt 1980 

cagtgagcga ggaagcggaa gagcgcccaa tacgcaaacc gcctctcccc gcgcgttggc 2040 

cgattcatta atgcagctgg cacgacaggt ttcccgactg gaaagcgggc agtgagcgca 2100 

acgcaattaa tgtgagttag ctcactcatt aggcacccca ggctttacac tttatgcttc 2160 

cggctcgtat gttgtgtgga attgtgagcg gataacaatt tcacacagga aacagctatg 2220 

accatgatta cgccaagcta gtcgacataa atcaatattg gctattggcc attgcatacg 2280 

ttgtatctat atcataatat gtacatttat attggctcat gtccaatatg accgccatgt 2340 

tgacattgat tattgactag ttattaatag taatcaatta cggggtcatt agttcatagc 2400 

ccatatatgg agttccgcgt tacataactt acggtaaatg gcccgcctcg tgaccgccca 2460 

acgacccccg cccattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga 2520 

ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcccacttg gcagtacatc 2580 

aagtgtatca tatgccaagt ccggccccct attgacgtca atgacggtaa atggcccgcc 2640 

tggcattatg cccagtacat gaccttacgg gactttccta cttggcagta catctacgta 2700 

ttagtcatcg ctattaccat ggtgatgcgg ttttggcagt acaccaatgg gcgtggatag 2760 

cggtttgact cacggggatt tccaagtctc caccccattg acgtcaatgg gagtttgttt 2820 

tggcaccaaa atcaacggga ctttccaaaa tgtcgtaata accccgcccc gttgacgcaa 2880 

atgggcggta ggcgtgtacg gtgggaggtc tatataagca gagctcgttt agtgaaccgt 2940 

cagatcgcct ggagacgcca tccacgctgt tttgacctcc atagaagaca ccgggaccga 3000 

tccagcctcc gcggccggga acggtgcatt ggaacgcgga ttccccgtgc caagagtgac 3060 

gtaagtaccg cctatagact ctataggcac acccctttgg ctcttatgca tgctatactg 3120 

tttttggctt ggggcctata cacccccgct ccttatgcta taggtgatgg tatagcttag 3180 

cctataggtg tgggttattg accattattg accactcccc tattggtgac gatactttcc 3240 

attactaatc cataacatgg ctctttgcca caactatctc tattggctat atgccaatac 3300 

tctgtccttc agagactgac acggactctg tatttttaca ggatggggtc ccatttatta 3360 

tttacaaatt cacatataca acaacgccgt cccccgtgcc cgcagttttt attaaacata 3420 

gcgtgggatc tccacgcgaa tctcgggtac gtgttccgga catgggctct tctccggtag 3480 

cggcggagct tccacatccg agccctggtc ccatgcctcc agcggctcat ggtcgctcgg 3540 

cagctccttg ctcctaacag tggaggccag acttaggcac agcacaatgc ccaccaccac 3600 

cagtgtgccg cacaaggccg tggcggtagg gtatgtgtct gaaaatgagc tcggagattg 3660 

ggctcgcacc gtgacgcaga tggaagactt aaggcagcgg cagaagaaga tgcaggcagc 3720 

tgagttgttg tattctgata agagtcagag gtaactcccg ttgcggtgct gttaacggtg 3780 

gagggcagtg tagtctgagc agtactcgtt gctgccgcgc gcgccaccag acataatagc 3840 

tgacagacta acagactgtt cctttccatg ggtcttttct gcagtcaccg tccaagcttg 3900 

caatcatgga tgcaatgaag agagggctct gctgtgtgct gctgctgtgt ggagcagtct 3960 

tcgtttcggc tagcaatgat gataagttat atcgggcaga ttctagacct cctgatgaaa 4020 

taaagcagtc aggtggtctt atgccaagag gacagagtga gtactttgac cgaggtactc 4080 

aaatgaatat caacctttat gatcatgcaa gaggaactca gacgggattt gttaggcacg 4140 

atgatggata tgtttccacc tcaattagtt tgagaagtgc ccacttagtg ggtcaaacta 4200 

tattgtctgg tcattctact tattatatat atgttatagc cactgcaccc aacatgttta 4260 

acgttaatga tgtattaggg gcatacagtc ctcatccaga tgaacaagaa gtttctgctt 4320 

taggtgggat tccatactcc caaatatatg gatggtatcg agttcatttt ggggtgcttg 4380 

atgaacaatt acatcgtaat aggggctaca gagatagata ttacagtaac ttagatattg 4440 

ctccagcagc agatggttat ggattggcag gtttccctcc ggagcataga gcttggaggg 4500 

aagagccgtg gattcatcat gcaccgccgg gttgtgggaa tgctccaaga tcatcgatga 4560 

gtaatacttg cgatgaaaaa acccaaagtc taggtgtaaa attccttgac gaataccaat 4620 

ctaaagttaa aagacaaata ttttcaggct atcaatctga tattgataca cataatagaa 4680 

tttgaggatc ctcgcaatcc ctaggaggat taggcaaggg cttgagctca cgctcttgtg 4740 

agggacagaa atacaatcag gggcagtata tgaatactcc atggagaaac ccagatctac 4800 

gtatgatcag cctcgactgt gccttctagt tgccagccat ctgttgtttg cccctccccc 4860 

gtgccttcct tgaccctgga aggtgccact cccactgtcc tttcctaata aaatgaggaa 4920 

attgcatcgc attgtctgag taggtgtcat tctattctgg ggggtggggt ggggcaggac 4980 

agcaaggggg aggattggga agacaatagc aggcatgctg gggatgcggt gggctctatg 504 0 

gcttctgagg cggaaagaac cagctggggc tcgacagctc gactctagaa ttcactggcc 5100 

gtcgttttac aacgtcgtga ctgggaaaac cctggcgtta cccaacttaa tcgccttgca 5160 

gcacatcccc ctttcgccag ctggcgtaat agcgaagagg cccgcaccga tcgcccttcc 5220 

caacagttgc gcagcctgaa tggcgaatgg cgcctgatgc ggtattttct ccttacgcat 5280 

ctgtgcggta tttcacaccg catatggtgc actctcagta caatctgctc tgatgccgca 534 0 

tag.ttaag.cc agccccgaca cccgccaaca cccgctgacg cgccctgacg ggcttgtctg 5400 
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ctcccggcat ccgcttacag acaagctgtg accgtctccg ggagctgcat gtgtcagagg 
ttttcaccgt catcaccgaa acgcgcga 

<210> 4 

<211> 5500 

<212> DNA 

<213> pPJV2004 plasmid 



5460 
5488 



<400> 4 

gacgaaaggg 

cttagacgtc 

tctaaataca 

aatattgaaa 

ttgcggcatt 

ctgaagatca 

tccttgagag 

tatgtggcgc 

actattctca 

gcatgacagt 

acttacttct 

gggatcatgt 

acgagcgtga 

gcgaactact 

ttgcaggacc 

gagccggtga 

cccgtatcgt 

agatcgctga 

catatatact 

tcctttttga 

cagaccccgt 

gctgcttgca 

taccaactct 

ttctagtgta 

tcgctctgct 

ggttggactc 

cgtgcacaca 

agcattgaga 

gcagggtcgg 

atagtcctgt 

gggggcggag 

gctggccttt 

ttaccgcctt 

cagtgagcga 

cgattcatta 

acgcaattaa 

cggctcgtat 

accatgatta 

ttgtatctat 

tgacattgat 

ccatatatgg 

acgacccccg 

ctttccattg 

aagtgtatca 

tggcattatg 

ttagtcatcg 

cggtttgact 

tggcaccaaa 

atgggcggta 

cagatcgcct 

tccagcctcc 

gtaagtaccg 



cctcgtgata 
aggtggcact 
ttcaaatatg 
aaggaagagt 
ttgccttcct 
gttgggtgca 
ttttcgcccc 
ggtattatcc 
gaatgacttg 
aagagaatta 
gacaacgatc 
aactcgcctt 
caccacgatg 
tactctagct 
acttctgcgc 
gcgtgggtct 
agttatctac 
gataggtgcc 
ttagattgat 
taatctcatg 
agaaaagatc 
aacaaaaaaa 
ttttccgaag 
gccgtagtta 
aatcctgtta 
aagacgatag 
gcccagcttg 
aagcgccacg 
aacaggagag 
cgggtttcgc 
cctatggaaa 
tgctcacatg 
tgagtgagct 
ggaagcggaa 
atgcagctgg 
tgtgagttag 
gttgtgtgga 
cgccaagcta 
atcataatat 
tattgactag 
agttccgcgt 
cccattgacg 
acgtcaatgg 
tatgccaagt 
cccagtacat 
ctattaccat 
cacggggatt 
atcaacggga 
ggcgtgtacg 
ggagacgcca 
gcggccggga 
cctatagact 



cgcctatttt 
tttcggggaa 
tatccgctca 
atgagtattc 
gtttttgctc 
cgagtgggtt 
gaagaacgtt 
cgtattgacg 
gttgagtact 
tgcagtgctg 
ggaggaccga 
gatcgttggg 
cctgtagcaa 
tcccggcaac 
tcggcccttc 
cgcggtatca 
acgacgggga 
tcactgatta 
ttaaaacttc 
accaaaatcc 
aaaggatctt 
ccaccgctac 
gtaactggct 
ggccaccact 
ccagtggctg 
ttaccggata 
gagcgaacga 
cttcccgaag 
cgcacgaggg 
cacctctgac 
aacgccagca 
ttctttcctg 
gataccgctc 
gagcgcccaa 
cacgacaggt 
ctcactcatt 
attgtgagcg 
gtcgacataa 
gtacatttat 
ttattaatag 
tacataactt 
tcaataatga 
gtggagtatt 
ccggccccct 
gaccttacgg 
ggtgatgcgg 
tccaagtctc 
ctttccaaaa 
gtgggaggtc 
tccacgctgt 
acggtgcatt 
ctataggcac 



tataggttaa 
atgtgcgcgg 
tgagacaata 
aacatttccg 
acccagaaac 
acatcgaact 
ttccaatgat 
ccgggcaaga 
caccagtcac 
ccataaccat 
aggagctaac 
aaccggagct 
tggcaacaac 
aattaataga 
cggctggctg 
ttgcagcact 
gtcaggcaac 
agcattggta 
atttttaatt 
cttaacgtga 
cttgagatcc 
cagcggtggt 
tcagcagagc 
tcaagaactc 
ctgccagtgg 
aggcgcagcg 
cctacaccga 
ggagaaaggc 
agcttccagg 
ttgagcgtcg 
acgcggcctt 
cgttatcccc 
gccgcagccg 
tacgcaaacc 
ttcccgactg 
aggcacccca 
gataacaatt 
atcaatattg 
attggctcat 
taatcaatta 
acggtaaatg 
cgtatgttcc 
tacggtaaac 
attgacgtca 
gactttccta 
ttttggcagt 
caccccattg 
tgtcgtaata 
tatataagca 
tttgacctcc 
ggaacgcgga 
acccctttgg 



tgtcatgata 
aacccctatt 
accctgataa 
tgtcgccctt 
gctggtgaaa 
ggatctcaac 
gagcactttt 
gcaactcggt 
agaaaagcat 
gagtgataac 
cgcttttttg 
gaatgaagcc 
gttgcgcaaa 
ctggatggag 
gtttattgct 
ggggccagat 
tatggatgaa 
actgtcagac 
taaaaggatc 
gttttcgttc 
tttttttctg 
ttgtttgccg 
gcagatacca 
tgtagcaccg 
cgataagtcg 
gtcgggctga 
actgagatac 
ggacaggtat 
gggaaacgcc 
atttttgtga 
tttacggttc 
tgattctgtg 
aacgaccgag 
gcctctcccc 
gaaagcgggc 
ggctttacac 
tcacacagga 
gctattggcc 
gtccaatatg 
cggggtcatt 
gcccgcctcg 
catagtaacg 
tgcccacttg 
atgacggtaa 
cttggcagta 
acaccaatgg 
acgtcaatgg 
accccgcccc 
gagctcgttt 
atagaagaca 
ttccccgtgc 
ctcttatgca 



ataatggttt 
tgtttatttt 
atgcttcaat 
attccctttt 
gtaaaagatg 
agcggtaaga 
aaagttctgc 
cgccgcatac 
cttacggatg 
actgcggcca 
cacaacatgg 
ataccaaacg 
ctattaactg 
gcggataaag 
gataaatctg 
ggtaagccct 
cgaaatagac 
caagtttact 
taggtgaaga 
cactgagcgt 
cgcgtaatct 
gatcaagagc 
aatactgtcc 
cctacatacc 
tgtcttaccg 
acggggggtt 
ctacagcgtg 
ccggtaagcg 
tggtatcttt 
tgctcgtcag 
ctggcctttt 
gataaccgta 
cgcagcgagt 
gcgcgttggc 
agtgagcgca 
tttatgcttc 
aacagctatg 
attgcatacg 
accgccatgt 
agttcatagc 
tgaccgccca 
ccaataggga 
gcagtacatc 
atggcccgcc 
catctacgta 
gcgtggatag 
gagtttgttt 
gttgacgcaa 
agtgaaccgt 
ccgggaccga 
caagagtgac 
tgctatactg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
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tttttggctt 
cctataggtg 
attactaatc 
tctgtccttc 
tttacaaatt 
gcgtgggatc 
cggcggagct 
cagctccttg 
cagtgtgccg 
ggctcgcacc 
tgagttgttg 
gagggcagtg 
tgacagacta 
caatcatgga 
tcgtttcggc 
taaaacgttc 
aaatgaatat 
atgacggata 
tattatcagg 
atgttaatga 
taggtggaat 
atgaacgatt 
ctccggcaga 
aagaaccctg 
gtgatacttg 
caaaagttaa 
ttcgggatga 
cacgctcttg 
acccagatct 
tgcccctccc 
taaaatgagg 
gtggggcagg 
gtgggctcta 
aattcactgg 
aatcgccttg 
gatcgccctt 
ctccttacgc 
tctgatgccg 
cgggcttgtc 
atgtgtcaga 



ggggcctata 
tgggttattg 
cataacatgg 
agagactgac 
cacatataca 
tccacgcgaa 
tccacatccg 
ctcctaacag 
cacaaggccg 
gtgacgcaga 
tattctgata 
tagtctgagc 
acagactgtt 
tgcaatgaag 
tagcaatggc 
cggaggtctt 
taatctttat 
tgtttccact 
atattccact 
tgtattaggc 
accatattct 
acatcgtaac 
ggatggttac 
gattcatcat 
taatgaggag 
gaggcagata 
attatgagga 
tgagggacag 
acgtatgatc 
ccgtgccttc 
aaattgcatc 
acagcaaggg 
tggcttctga 
ccgtcgtttt 
cagcacatcc 
cccaacagtt 
atctgtgcgg 
catagttaag 
tgctcccggc 
ggttttcacc 



cacccccgct 
accattattg 
ctctttgcca 
acggactctg 
acaacgccgt 
tctcgggtac 
agccctggtc 
tggaggccag 
tggcggtagg 
tggaagactt 
agagtcagag 
agtactcgtt 
cctttccatg 
agagggctct 
gacaaattat 
atgcccagag 
gatcacgcga 
tctcttagtt 
tactatatat 
gtatacagcc 
cagatatatg 
agggaatata 
agattagcag 
gcaccacaag 
acccagaatc 
ttttcagact 
tcctcgcaat 
aaatacaatc 
agcctcgact 
cttgaccctg 
gcattgtctg 
ggaggattgg 
ggcggaaaga 
acaacgtcgt 
ccctttcgcc 
gcgcagcctg 
tatttcacac 
ccagccccga 
atccgcttac 
gtcatcaccg 



ccttatgcta 
accactcccc 
caactatctc 
tatttttaca 
cccccgtgcc 
gtgttccgga 
ccatgcctcc 
acttaggcac 
gtatgtgtct 
aaggcagcgg 
gtaactcccg 
gctgccgcgc 
ggtcttttct 
gctgtgtgct 
accgtgctga 
ggcataatga 
gaggaacaca 
tgagaagtgc 
atgttatagc 
ctcacccata 
gatggtatcg 
gagaccggta 
gtttcccacc 
gttgtggaaa 
tgagcacaat 
atcagtcaga 
ccctaggagg 

aggggcagta 

gtgccttcta 
gaaggtgcca 
agtaggtgtc 
gaagacaata 
accagctggg 
gactgggaaa 
agctggcgta 
aatggcgaat 
cgcatatggt 
cacccgccaa 
agacaagctg 
aaacgcgcga 



taggtgatgg 
tattggtgac 
tattggctat 
ggatggggtc 
cgcagttttt 
catgggctct 
agcggctcat 
agcacaatgc 
gaaaatgagc 
cagaagaaga 
ttgcggtgct 
gcgccaccag 
gcagtcaccg 
gctgctgtgt 
ctctagaccc 
gtacttcgat 
aaccggcttt 
tcacttagca 
gacagcacca 
tgaacaggag 
tgttaatttt 
ttacagaaat 
ggatcaccaa 
ttcatcaaga 
atatctcagg 
ggttgacata 
attaggcaag 
tatgaatact 
gttgccagcc 
ctcccactgt 
attctattct 
gcaggcatgc 
gctcgacagc 
accctggcgt 
atagcgaaga 
ggcgcctgat 
gcactctcag 
cacccgctga 
tgaccgtctc 



tatagcttag 
gatactttcc 
atgccaatac 
ccatttatta 
attaaacata 
tctccggtag 
ggtcgctcgg 
ccaccaccac 
tcggagattg 
tgcaggcagc 
gttaacggtg 
acataatagc 
tccaagcttg 
ggagcagtct 
ccagatgaaa 
agaggaactc 
gtcagatatg 
ggacagtcta 
aatatgttta 
gtttctgcgt 
ggtgtgattg 
ctgaatatag 
gcttggagag 
acaattacag 
aaatatcaat 
tataacagaa 
ggcttgagct 
ccatggagaa 
atctgttgtt 
cctttcctaa 
ggggggtggg 
tggggatgcg 
tcgactctag 
tacccaactt 
ggcccgcacc 
gcggtatttt 
tacaatctgc 
cgcgccctga 
cgggagctgc 



3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5500 



<210> 5 

<211> 5089 

<212> DNA 

<213> pPJV2005 plasmid 



<400> 5 

gacgaaaggg 

cttagacgtc 

tctaaataca 

aatattgaaa 

ttgcggcatt 

ctgaagatca 

tccttgagag 

tatgtggcgc 

actattctca 

gcatgacagt 

acttacttct 

gggatcatgt 

acgagcgtga 

gcgaactact 



cctcgtgata 
aggtggcact 
ttcaaatatg 
aaggaagagt 
ttgccttcct 
gttgggtgca 
ttttcgcccc 
ggtattatcc 
gaatgacttg 
aagagaatta 
gacaacgatc 
aactcgcctt 
caccacgatg 
tactctagct 



cgcctatttt 
tttcggggaa 
tatccgctca 
atgagtattc 
gtttttgctc 
cgagtgggtt 
gaagaacgtt 
cgtattgacg 
gttgagtact 
tgcagtgctg 
ggaggaccga 
gatcgttggg 
cctgtagcaa 
tcccggcaac 



tataggttaa 
atgtgcgcgg 
tgagacaata 
aacatttccg 
acccagaaac 
acatcgaact 
ttccaatgat 
ccgggcaaga 
caccagtcac 
ccataaccat 
aggagctaac 
aaccggagct 
tggcaacaac 
aattaataga 



tgtcatgata 
aaccccta'tt 
accctgataa 
tgtcgccctt 
gctggtgaaa 
ggatctcaac 
gagcactttt 
gcaactcggt 
agaaaagcat 
gagtgataac 
cgcttttttg 
gaatgaagcc 
gttgcgcaaa 
ctggatggag 



ataatggttt 
tgtttatttt 
atgcttcaat 
attccctttt 
gtaaaagatg 
agcggtaaga 
aaagttctgc 
cgccgcatac 
cttacggatg 
actgcggcca 
cacaacatgg 
ataccaaacg 
ctattaactg 
gcggataaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
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ttgcaggacc acttctgcgc tcggcccttc cggctggctg gtttattgct gataaatctg 900 

gagccggtga gcgtgggtct cgcggtatca ttgcagcact ggggccagat ggtaagccct 960 

cccgtatcgt agttatctac acgacgggga gtcaggcaac tatggatgaa cgaaatagac 1020 

agatcgctga gataggtgcc tcactgatta agcattggta actgtcagac caagtttact 1080 

catatatact ttagattgat ttaaaacttc atttttaatt taaaaggatc taggtgaaga 1140 

tcctttttga taatctcatg accaaaatcc cttaacgtga gttttcgttc cactgagcgt 1200 

cagaccccgt agaaaagatc aaaggatctt cttgagatcc tttttttctg cgcgtaatct 1260 

gctgcttgca aacaaaaaaa ccaccgctac cagcggtggt ttgtttgccg gatcaagagc 1320 

taccaactct ttttccgaag gtaactggct tcagcagagc gcagatacca aatactgtcc 1380 

ttctagtgta gccgtagtta ggccaccact tcaagaactc tgtagcaccg cctacatacc 1440 

tcgctctgct aatcctgtta ccagtggctg ctgccagtgg cgataagtcg tgtcttaccg 1500 

ggttggactc aagacgatag ttaccggata aggcgcagcg gtcgggctga acggggggtt 1560 

cgtgcacaca gcccagcttg gagcgaacga cctacaccga actgagatac ctacagcgtg 1620 

agcattgaga aagcgccacg cttcccgaag ggagaaaggc ggacaggtat ccggtaagcg 1680 

gcagggtcgg aacaggagag cgcacgaggg agcttccagg gggaaacgcc tggtatcttt 1740 

atagtcctgt cgggtttcgc cacctctgac ttgagcgtcg atttttgtga tgctcgtcag 1800 

gggggcggag cctatggaaa aacgccagca acgcggcctt tttacggttc ctggcctttt 1860 

gctggccttt tgctcacatg ttctttcctg cgttatcccc tgattctgtg gataaccgta 1920 

ttaccgcctt tgagtgagct gataccgctc gccgcagccg aacgaccgag cgcagcgagt 1980 

cagtgagcga ggaagcggaa gagcgcccaa tacgcaaacc gcctctcccc gcgcgttggc 2040 

cgattcatta atgcagctgg cacgacaggt ttcccgactg gaaagcgggc agtgagcgca 2100 

acgcaattaa tgtgagttag ctcactcatt aggcacccca ggctttacac tttatgcttc 2160 

cggctcgtat gttgtgtgga attgtgagcg gataacaatt tcacacagga aacagctatg 2220 

accatgatta cgccaagcta gtcgacataa atcaatattg gctattggcc attgcatacg 2280 

ttgtatctat atcataatat gtacatttat attggctcat gtccaatatg accgccatgt 2340 

tgacattgat tattgactag ttattaatag taatcaatta cggggtcatt agttcatagc 2400 

ccatatatgg agttccgcgt tacataactt acggtaaatg gcccgcctcg tgaccgccca 2460 

acgacccccg cccattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga 2520 

ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcccacttg gcagtacatc 2580 

aagtgtatca tatgccaagt ccggccccct attgacgtca atgacggtaa atggcccgcc 2640 

tggcattatg cccagtacat gaccttacgg gactttccta cttggcagta catctacgta 2700 

ttagtcatcg ctattaccat ggtgatgcgg ttttggcagt acaccaatgg gcgtggatag 2760 

cggtttgact cacggggatt tccaagtctc caccccattg acgtcaatgg gagtttgttt 2820 

tggcaccaaa atcaacggga ctttccaaaa tgtcgtaata accccgcccc gttgacgcaa 2880 

atgggcggta ggcgtgtacg gtgggaggtc tatataagca gagctcgttt agtgaaccgt 2940 

cagatcgcct ggagacgcca tccacgctgt tttgacctcc atagaagaca ccgggaccga 3000 

tccagcctcc gcggccggga acggtgcatt ggaacgcgga ttccccgtgc caagagtgac 3060 

gtaagtaccg cctatagact ctataggcac acccctttgg ctcttatgca tgctatactg 3120 

tttttggctt ggggcctata cacccccgct ccttatgcta taggtgatgg tatagcttag 3180 

cctataggtg tgggttattg accattattg accactcccc tattggtgac gatactttcc 3240 

attactaatc cataacatgg ctctttgcca caactatctc tattggctat atgccaatac 3300 

tctgtccttc agagactgac acggactctg tatttttaca ggatggggtc ccatttatta 3360 

tttacaaatt cacatataca acaacgccgt cccccgtgcc cgcagttttt attaaacata 3420 

gcgtgggatc tccacgcgaa tctcgggtac gtgttccgga catgggctct tctccggtag 3480 

cggcggagct tccacatccg agccctggtc ccatgcctcc agcggctcat ggtcgctcgg 3540 

cagctccttg ctcctaacag tggaggccag acttaggcac agcacaatgc ccaccaccac 3600 

cagtgtgccg cacaaggccg tggcggtagg gtatgtgtct gaaaatgagc tcggagattg 3660 

ggctcgcacc gtgacgcaga tggaagactt aaggcagcgg cagaagaaga tgcaggcagc 3720 

tgagttgttg tattctgata agagtcagag gtaactcccg ttgcggtgct gttaacggtg 3780 

gagggcagtg tagtctgagc agtactcgtt gctgccgcgc gcgccaccag acataatagc 3840 

tgacagacta acagactgtt cctttccatg ggtcttttct gcagtcaccg tccaagcttg 3900 

caatcatgga tgcaatgaag agagggctct gctgtgtgct gctgctgtgt ggagcagtct 3960 

tcgtttcggc tagcgctccc cagtctatta cagaactatg ttcggaatat cgcaacacac 4020 

aaatatatac gataaatgac aagatactat catatacgga atcgatggca ggcaaaagag 4080 

aaatggttat cattacattt aagagcggcg caacatttca ggtcgaagtc ccgggcagtc 4140 

aacatataga ctcccaaaaa aaagccattg aaaggatgaa ggacacatta agaatcacat 4200 

atctgaccga gaccaaaatt gataaattat gtgtatggaa taataaaacc cccaattcaa 4260 

ttgcggcaat cagtatggaa aactagggat cctcgcaatc cctaggagga ttaggcaagg 4320 

gcttgagctc acgctcttgt gagggacaga aatacaatca ggggcagtat atgaatactc 4380 

catggagaaa cccagatcta cgtatgatca gcctcgactg tgccttctag ttgccagcca 4440 

tctgttgttt gcccctcccc cgtgccttcc ttgaccctgg aaggtgccac tcccactgtc 4500 
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ctttcctaat 
gggggtgggg 
ggggatgcgg 
cgactctaga 
acccaactta 
gcccgcaccg 
cggtattttc 
acaatctgct 
gcgccctgac 
gggagctgca 



aaaatgagga 
tggggcagga 
tgggctctat 
attcactggc 
atcgccttgc 
atcgcccttc 
tccttacgca 
ctgatgccgc 
gggcttgtct 
tgtgtcagag 



aattgcatcg 
cagcaagggg 
ggcttctgag 
cgtcgtttta 
agcacatccc 
ccaacagttg 
tctgtgcggt 
atagttaagc 
gctcccggca 
gttttcaccg 



cattgtctga 
gaggattggg 
gcggaaagaa 
caacgtcgtg 
cctttcgcca 
cgcagcctga 
atttcacacc 
cagccccgac 
tccgcttaca 
tcatcaccga 



gtaggtgtca 
aagacaatag 
ccagctgggg 
actgggaaaa 
gctggcgtaa 
atggcgaatg 
gcatatggtg 
acccgccaac 
gacaagctgt 
aacgcgcga 



ttctattctg 
caggcatgct 
ctcgacagct 
ccctggcgtt 
tagcgaagag 
gcgcctgatg 
cactctcagt 
acccgctgac 
gaccgtctcc 



<210> 6 

<211> 5488 

<212> DNA 

<213> pPJV2007 plasmid 



4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5089 



<400> 6 

gacgaaaggg 

cttagacgtc 

tctaaataca 

aatattgaaa 

ttgcggcatt 

ctgaagatca 

tccttgagag 

tatgtggcgc 

actattctca 

gcatgacagt 

acttacttct 

gggatcatgt 

acgagcgtga 

gcgaactact 

ttgcaggacc 

gagccggtga 

cccgtatcgt 

agatcgctga 

catatatact 

tcctttttga 

cagaccccgt 

gctgcttgca 

taccaactct 

ttctagtgta 

tcgctctgct 

ggttggactc 

cgtgcacaca 

agcattgaga 

gcagggtcgg 

atagtcctgt 

gggggcggag 

gctggccttt 

ttaccgcctt 

cagtgagcga 

cgattcatta 

acgcaattaa 

cggctcgtat 

accatgatta 

ttgtatctat 

tgacattgat 

ccatatatgg 

acgacccccg 

ctttccattg 

aag.tgtatca 



cctcgtgata 
aggtggcact 
ttcaaatatg 
aaggaagagt 
ttgccttcct 
gttgggtgca 
ttttcgcccc 
ggtattatcc 
gaatgacttg 
aagagaatta 
gacaacgatc 
aactcgcctt 
caccacgatg 
tactctagct 
acttctgcgc 
gcgtgggtct 
agttatctac 
gataggtgcc 
ttagattgat 
taatctcatg 
agaaaagatc 
aacaaaaaaa 
ttttccgaag 
gccgtagtta 
aatcctgtta 
aagacgatag 
gcccagcttg 
aagcgccacg 
aacaggagag 
cgggtttcgc 
cctatggaaa 
tgctcacatg 
tgagtgagct 
ggaagcggaa 
atgcagctgg 
tgtgagttag 
gttgtgtgga 
cgccaagcta 
atcataatat 
tattgactag 
agttccgcgt 
cccattgacg 
acgtcaatgg 
tatgccaagt 



cgcctatttt 
tttcggggaa 
tatccgctca 
atgagtattc 
gtttttgctc 
cgagtgggtt 
gaagaacgtt 
cgtattgacg 
gttgagtact 
tgcagtgctg 
ggaggaccga 
gatcgttggg 
cctgtagcaa 
tcccggcaac 
tcggcccttc 
cgcggtatca 
acgacgggga 
tcactgatta 
ttaaaacttc 
accaaaatcc 
aaaggatctt 
ccaccgctac 
gtaactggct 
ggccaccact 
ccagtggctg 
ttaccggata 
gagcgaacga 
cttcccgaag 
cgcacgaggg 
cacctctgac 
aacgccagca 
ttctttcctg 
gataccgctc 
gagcgcccaa 
cacgacaggt 
ctcactcatt 
attgtgagcg 
gtcgacataa 
gtacatttat 
ttattaatag 
tacataactt 
tcaataatga 
gtggagtatt 
ccggccccct 



tataggttaa 
atgtgcgcgg 
tgagacaata 
aacatttccg 
acccagaaac 
acatcgaact 
ttccaatgat 
ccgggcaaga 
caccagtcac 
ccataaccat 
aggagctaac 
aaccggagct 
tggcaacaac 
aattaataga 
cggctggctg 
ttgcagcact 
gtcaggcaac 
agcattggta 
atttttaatt 
cttaacgtga 
cttgagatcc 
cagcggtggt 
tcagcagagc 
tcaagaactc 
ctgccagtgg 
aggcgcagcg 
cctacaccga 
ggagaaaggc 
agcttccagg 
ttgagcgtcg 
acgcggcctt 
cgttatcccc 
gccgcagccg 
tacgcaaacc 
ttcccgactg 
aggcacccca 
gataacaatt 
atcaatattg 
attggctcat 
taatcaatta 
acggtaaatg 
cgtatgttcc 
tacggtaaac 
attgacgtca 



tgtcatgata 
aacccctatt 
accctgataa 
tgtcgccctt 
gctggtgaaa 
ggatctcaac 
gagcactttt 
gcaactcggt 
agaaaagcat 
gagtgataac 
cgcttttttg 
gaatgaagcc 
gttgcgcaaa 
ctggatggag 
gtttattgct 
ggggccagat 
tatggatgaa 
actgtcagac 
taaaaggatc 
gttttcgttc 
tttttttctg 
ttgtttgccg 
gcagatacca 
tgtagcaccg 
cgataagtcg 
gtcgggctga 
actgagatac 
ggacaggtat 
gggaaacgcc 
atttttgtga 
tttacggttc 
tgattctgtg 
aacgaccgag 
gcctctcccc 
gaaagcgggc 
ggctttacac 
tcacacagga 
gctattggcc 
gtccaatatg 
cggggtcatt 
gcccgcctcg 
catagtaacg 
tgcccacttg 
atgacggtaa 



ataatggttt 
tgtttatttt 
atgcttcaat 
attccctttt 
gtaaaagatg 
agcggtaaga 
aaagttctgc 
cgccgcatac 
cttacggatg 
actgcggcca 
cacaacatgg 
ataccaaacg 
ctattaactg 
gcggataaag 
gataaatctg 
ggtaagccct 
cgaaatagac 
caagtttact 
taggtgaaga 
cactgagcgt 
cgcgtaatct 
gatcaagagc 
aatactgtcc 
cctacatacc 
tgtcttaccg 
acggggggtt 
ctacagcgtg 
ccggtaagcg 
tggtatcttt 
tgctcgtcag 
ctggcctttt 
gataaccgta 
cgcagcgagt 
gcgcgttggc 
agtgagcgca 
tttatgcttc 
aacagctatg 
attgcatacg 
accgccatgt 
agttcatagc 
tgaccgccca 
ccaataggga 
gcagtacatc 
atggcccgcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
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tggcattatg 
ttagtcatcg 
cggtttgact 
tggcaccaaa 
atgggcggta 
cagatcgcct 
tccagcctcc 
gtaagtaccg 
tttttggctt 
cctataggtg 
attactaatc 
tctgtccttc 
tttacaaatt 
gcgtgggatc 
cggcggagct 
cagctccttg 
cagtgtgccg 
ggctcgcacc 
tgagttgttg 
gagggcagtg 
tgacagacta 
caatcatgga 
tcgtttcggc 
taaaacgttc 
aaatgaatat 
atgacggata 
tattatcagg 
atgttaatga 
taggtggaat 
atgaacgatt 
ctccggcaga 
aagaaccctg 
gtgatacttg 
caaaagttaa 
tttgaggatc 
agggacagaa 
gtatgatcag 
gtgccttcct 
attgcatcgc 
agcaaggggg 
gcttctgagg 
gtcgttttac 
gcacatcccc 
caacagttgc 
ctgtgcggta 
tagttaagcc 
ctcccggcat 
ttttcaccgt 



cccagtacat 
ctattaccat 
cacggggatt 
atcaacggga 
ggcgtgtacg 
ggagacgcca 
gcggccggga 
cctatagact 
ggggcctata 
tgggttattg 
cataacatgg 
agagactgac 
cacatataca 
tccacgcgaa 
tccacatccg 
ctcctaacag 
cacaaggccg 
gtgacgcaga 
tattctgata 
tagtctgagc 
acagactgtt 
tgcaatgaag 
tagcaatggc 
cggaggtctt 
taatctttat 
tgtttccact 
atattccact 
tgtattaggc 
accatattct 
acatcgtaac 
ggatggttac 
gattcatcat 
taatgaggag 
gaggcagata 
ctcgcaatcc 
atacaatcag 
cctcgactgt 
tgaccctgga 
attgtctgag 
aggattggga 
cggaaagaac 
aacgtcgtga 
ctttcgccag 
gcagcctgaa 
tttcacaccg 
agccccgaca 
ccgcttacag 
catcaccgaa 



gaccttacgg 
ggtgatgcgg 
tccaagtctc 
ctttccaaaa 
gtgggaggtc 
tccacgctgt 
acggtgcatt 
ctataggcac 
cacccccgct 
accattattg 
ctctttgcca 
acggactctg 
acaacgccgt 
tctcgggtac 
agccctggtc 
tggaggccag 
tggcggtagg 
tggaagactt 
agagtcagag 
agtactcgtt 
cctttccatg 
agagggctct 
gacaaattat 
atgcccagat 
gatcacgcga 
tctcttagtt 
tactatatat 
gtatacagcc 
cagatatatg 
agggaatata 
agattagcag 
gcaccacaag 
acccagaatc 
ttttcagact 
ctaggaggat 
gggcagtata 
gccttctagt 
aggtgccact 
taggtgtcat 
agacaatagc 
cagctggggc 
ctgggaaaac 
ctggcgtaat 
tggcgaatgg 
catatggtgc 
cccgccaaca 
acaagctgtg 
acgcgcga 



gactttccta 
ttttggcagt 
caccccattg 
tgtcgtaata 
tatataagca 
tttgacctcc 
ggaacgcgga 
acccctttgg 
ccttatgcta 
accactcccc 
caactatctc 
tatttttaca 
cccccgtgcc 
gtgttccgga 
ccatgcctcc 
acttaggcac 
gtatgtgtct 
aaggcagcgg 
gtaactcccg 
gctgccgcgc 
ggtcttttct 
gctgtgtgct 
accgtgctga 
ggcataatga 
gaggaacaca 
tgagaagtgc 
atgttatagc 
ctcacccata 
gatggtatcg 
gagaccggta 
gtttcccacc 
gttgtggaaa 
tgagcacaat 
atcagtcaga 
taggcaaggg 
tgaatactcc 
tgccagccat 
cccactgtcc 
tctattctgg 
aggcatgctg 
tcgacagctc 
cctggcgtta 
agcgaagagg 
cgcctgatgc 
actctcagta 
cccgctgacg 
accgtctccg 



cttggcagta 
acaccaatgg 
acgtcaatgg 
accccgcccc 
gagctcgttt 
atagaagaca 
ttccccgtgc 
ctcttatgca 
taggtgatgg 
tattggtgac 
tattggctat 
ggatggggtc 
cgcagttttt 
catgggctct 
agcggctcat 
agcacaatgc 
gaaaatgagc 
cagaagaaga 
ttgcggtgct 
gcgccaccag 
gcagtcaccg 
gctgctgtgt 
ctctagaccc 
gtacttcgat 
aaccggcttt 
tcacttagca 
gacagcacca 
tgaacaggag 
tgttaatttt 
ttacagaaat 
ggatcaccaa 
ttcatcaaga 
atatctcagg 
ggttgacata 
( cttgagctca 
atggagaaac 
ctgttgtttg 
tttcctaata 
ggggtggggt 
gggatgcggt 
gactctagaa 
cccaacttaa 
cccgcaccga 
ggtattttct 
caatctgctc 
cgccctgacg 
ggagctgcat 



catctacgta 
gcgtggatag 
gagtttgttt 
gttgacgcaa 
agtgaaccgt 
ccgggaccga 
caagagtgac 
tgctatactg 
tatagcttag 
gatactttcc 
atgccaatac 
ccatttatta 
attaaacata 
tctccggtag 
ggtcgctcgg 
ccaccaccac 
tcggagattg 
tgcaggcagc 
gttaacggtg 
acataatagc 
tccaagcttg 
ggagcagtct 
ccagatgaaa 
agaggaactc 
gtcagatatg 
ggacagtcta 
aatatgttta 
gtttctgcgt 
ggtgtgattg 
ctgaatatag 
gcttggagag 
acaattacag 
aaatatcaat 
tataacagaa 
cgctcttgtg 
ccagatctac 
cccctccccc 
aaatgaggaa 
ggggcaggac 
gggctctatg 
ttcactggcc 
tcgccttgca 
tcgcccttcc 
ccttacgcat 
tgatgccgca 
ggcttgtctg 
gtgtcagagg 



2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5488 



<210> 7 

<211> 30 

<212> DNA 

<213> synthetic construct 



<400> 7 

ggagctagca atgatgataa gttatatcgg 



30 



<210> 8 

<211> 30 

<212> DNA 

<213> synthetic construct 
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<400> 8 

cctggatcct cataattcat ccttaattct 30 

<210> 9 
<211> 30 
<212> DNA 

<213> synthetic construct 
<400> 9 

ggagctagca cacctcaaaa tattactgat 30 

<210> 10 
<211> 30 
<212> DNA 

<213> synthetic construct 
<400> 10 

cctggatcct taatttgcca tactaattgc 30 

<210> 11 
<211> 30 
<212> DNA 

<213> synthetic construct 
<400> 11 

cctggatcct caaattctat tatgtgtatc 30 

<210> 12 
<211> 30 
<212> DNA 

<213> synthetic construct 
<400> 12 

ggagctagca atggcgacaa attataccgt 30 

<210> . 13 
<211> 30 
<212> DNA 

<213> synthetic construct 
<400> 13 

cctggatcct cataattcat cccgaattct 30 

<210> 14 
<211> 30 
<212> DNA 

<213> synthetic construct 
<400> 14 

ggagctagcg ctccccagtc tattacagaa 30 

<210> 15 

<211> 30 

<212> DNA 

<213> synthetic construct 

<400> 15 

cctggatccc tagttttcca tactgattgc 30 

<210> 16 



12 



<211> 30 
<212> DNA 

<213> synthetic construct 
<400> 16 

cctggatcct caaattctgt tatatatgtc 

<210> 17 

<211> 65 

<212> DNA 

<213> synthetic construct 

<400> 17 

cccaagcttc caccatgagc cttctaaccg aggtcgaaac acctatcaga aacgaatggg 
agtgc 

<210> 18 
<211> 28 
<212> DNA 

<213> synthetic construct 
<400> 18 

cccggatcct tactccagct ctatgctg 

<210> 19 
<211> 17 
<212> PRT 

<213> synthetic construct 
<400> 19 

Ser Leu Leu Thr Glu Val Glu Thr Pro lie Arg Asn Glu Trp Glu Cys 
15 10 15 

Arg 

<210> 20 
<211> 12 
<212> PRT 

<213> synthetic construct 
<400> 20 

lie Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu 
15 10 

<210> 21 
<211> 15 
<212> PRT 

<213> synthetic construct 
<400> 21 

Arg lie Gin Arg Gly Pro Gly Arg Ala Phe Val lie Thr Gly Lys 
15 10 15 

<210> 22 

<211> 10 

<212> PRT 

<213> synthetic construct 
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<400> 22 

Arg Gly Pro Gly Arg Ala Phe Val Thr lie 
15 10 

<210> 23 
<211> 32 
<212> DNA 

<213> synthetic construct 
<400> 23 

gccgctagca tggacattga cccttataaa ga 32 

<210> 24 
<211> 25 
<212> DNA 

<213> synthetic construct 
<400> 24 

ccaggatcct taacattgag attcc 25 

<210> 25 
<211> 18 
<212> DNA 

<213> synthetic construct 
<400> 25 

gccactctct tccgacac 18 

<210> 26 
<211> 19 
<212> DNA 

<213> synthetic construct 
<400> 26 

caagaacatc acacggaac 19 

<210> 27 

<211> 4 

<212> PRT 

<213> Vibrio cholerae 

<400> 27 

Lys Asp Glu Leu 
1 



<210> 28 

<211> 4 

<212> PRT 

<213> Escherichia coli 

<400> 28 



Arg Asp Glu Leu 
1 



